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(57) ABSTRACT 
An AF autofocus camera system for automatically con 
trolling an objective lens for focusing an object includ 
ing a focus detector for generating defocus data carry 
ing information of a defocus amount and a defocus 
direction based on a focus condition of an object to be 
focused through an objective lens detected at a detec 
tion cycle, and a focus condition memory for storing 
defocus data obtained in a present detection cycle, a 
previous detection cycle, and a cycle before the previ 
ous detection cycle. The system further includes first 
and second infocus detectors for detecting the infocus 
condition based on the defocus data itself and the aver 
age of the defocus data, respectively. First and second 
lens drive controllers are provided for driving and stop 
ping the objective lens responsive to the first and sec 
ond infocus detectors, respectively. The system further 
includes a selector for selecting the second infocus de 
tector and the second lens controller to be operative 
where none of the defocus data is within an acceptable 
range or tolerance range so as to be considered as an 
infocus condition and the defocus direction of the defo 
cus data obtained in the present and previous detection 
cycles show opposite directions. 

33 Claims, 14 Drawing Sheets 
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1. 

AUTOFOCUS CAMERA INCLUDING 
AUTOMATICALLY CONTROLLED FOCUS 

ADJUSTMENT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a camera equipped 

with an automatic focusing system and, more particu 
larly, to an AF (auto-focus) single lens reflex camera. 

2. Description of the Prior Art 
Conventionally, a camera is proposed having an AF 

(automatic focusing) system which carries out the auto 
matic focus adjustment based on a plurality of focus 
detection results. For example, in Japanese Patent Laid 
open publication Nos. 56-78811, 57-128307 and 
62-125311, the focus detection is carried out for a num 
ber of times to provide a plurality of defocus amounts. 
Then, the focus adjustment is carried out using the 
plurality of defocus amounts. However, in the prior art 
AF system, there are a number of disadvantages as 
explained below. 
When the defocus amounts obtained in the present 

cycle and the previous cycle (herein, previous cycle 
means one cycle before the present cycle) have different 
signs (plus and minus) and, at the same time, none of the 
defocus amounts obtained in the past three subsequent 
cycles are in infocus condition, these focus detected 
results are disregarded and not used in the control. For 
example, in the case where the aiming object has a low 
luminance or low contrast, the focus detection is carried 
out for a number of times to obtain an average defocus 
amount with which the lens drive is controlled. How 
ever, even if an infocus detection is obtained during the 
series of focus detections for obtaining the average, 
such an infocus detection information is buried in the 
average focus amount. Thus, it takes a long time before 
the infocus condition is obtained. Also, when the object 
is moving towards or away from the camera to generate 
monotonously increasing or decreasing defocus 
amounts, an average of such defocus amounts will not 
provide the true defocus amount and, therefore, it takes 
long time before the infocus condition is obtained. 

In the conventional AF system, the algorithm for a 
continuous mode (a mode in which the lens drive is 
constantly controlled in compliance with the moving 
object) is the same regardless of the presence and ab 
sence of the shutter release request. When the shutter 
release request is present to take a photograph of a 
moving object, there is a time lag between a moment 
when the final focus detection is carried out and a mo 
ment when the shutter is actually released. Therefore, 
the focus adjustment effected at the time of shutter 
release based on the final focus detection will not result 
in an accurate focus adjustment. 

In the conventional AF system, the focus adjusting 
mode, which is selectable between a single lock mode (a 
mode in which the focus adjustment condition is main 
tained once the infocus condition is obtained) and the 
continuous mode, is not switched automatically before 
and after obtaining the infocus condition. 

In the conventional AF system, the focus adjusting 
mode, which is selectable among the single mode, the 
continuous mode, and the average mode (a mode in 
which the infocus condition is obtained based on an 
average of a plurality of defocus amounts), is not se 
lected automatically. 
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2 

SUMMARY OF THE INVENTION 

The present invention has been developed with a 
view to substantially solving the above-described disad 
vantages and has for its essential object to provide an 
improved AF camera system which can automatically 
control the focus adjustment. 
According to a first preferred embodiment of the 

present invention as shown in FIG. 1a, an AF camera 
system for automatically controlling an objective lens 
for focusing an object comprises: 

a focus detection means 101 for generating a defocus 
data DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object image to be focused through an objective lens 
detected at a detection cycle; 

a focus condition memory means 102 for storing at 
least defocus data DFa, DFb and DFc obtained respec 
tively in a present detection cycle, a previous detection 
cycle and a cycle before the previous detection cycle; 

a first infocus detection means 103 for detecting an 
infocus condition based on each defocus data; 

a second infocus detection means 104 for detecting an 
infocus condition based on an average of the stored 
defocus data DFa, DFb and DFc; 
a first lens drive control means 105 for driving the 

objective lens when the first infocus detection means 
did not detect the infocus condition, and for stopping 
the objective lens when the first infocus detection 
means has detected the infocus condition; 
a second lens drive control means 106 for driving the 

objective lens when the second infocus detection means 
did not detect the infocus condition, and for stopping 
the objective lens when the second infocus detection 
means has detected the infocus condition; and 
a select means 107 for selecting the second infocus 

detecting means 104 and the second lens control means 
106 to be operative in a case when none of the defocus 
data DFa, DFb and DFc is within an acceptable or 
tolerance range to be considered as an infocus condition 
and, at the same time, the defocus direction of the defo 
cus data obtained in the present and previous detection 
cycles shows opposite directions. 
According to the first preferred embodiment given 

above, focus detection means 101 detects in a detection 
cycle the focus condition of the objective lens with 
respect to an object to be focused, and generates defo 
cus data DF carrying defocus amount and defocus di 
rection. 

Focus condition memory means 102 stores the defo 
cus data DF as a defocus data DFa obtained in the 
present detection cycle. When another defocus data DF 
is obtained in the next detection cycle, the defocus data 
DFa obtained in the previous detection cycle is now 
stored as defocus data DFb. Furthermore, when further 
defocus data DF is obtained in the next detection cycle, 
the defocus data DFb is then stored as defocus data 
DFc. In this manner, the latest three defocus data are 
stored as defocus data DFa, DFb and DFc. The abso 
lute value thereof represents the defocus amount and 
the plus or minus sign represents the defocus direction. 

First infocus detection means 103 carries out an in 
focus detection based on each defocus data after each 
focus detection effected by the focus detection means 
101 in such a manner that the defocus amount is within 
an acceptable or tolerance range to be considered as an 
infocus condition. 
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Second infocus detection means 104 carries out an 
infocus detection based on an average of the defocus 
data DFa, DFb and DFc stored in the focus condition 
memory means 102. Therefore, in the first and second 
detection cycles, the infocus detection is possible only 
by the first infocus detection means 103, and after the 
third detection cycle, the infocus detection is possible 
also by the second infocus detection means 104. 

After the third detection cycle, if none of the defocus 
data DFa, DFb and DFc is within an acceptable or 
tolerance range to be considered as an infocus condition 
and, at the same time, the defocus direction of the defo 
cus data obtained in the present and previous detection 
cycles shows opposite directions, select means 107 se 
lects the second infocus detecting means 104 and the 
second lens control means 106 to be operative. In this 
case, if the average defocus data is detected to be within 
an acceptable or tolerance range to be considered as an 
infocus condition, the second lens drive control means 
106 stops the lens drive, but if not, the second lens drive 
control means 106 drives the lens based on the average 
defocus data (DFa--DFb--DFc)/3. 

After the lens drive, a defocus data obtained by the 
focus detection means 101 is stored in focus condition 
memory means 102 as a new defocus data DFa, and, in 
this manner, defocus data DFb and DFc are renewed 
and the oldest defocus data is ejected. Under this condi 
tion, if the infocus condition is detected by the second 
infocus detection means 104 using the new average 
defocus data, the second lens drive control means stops 
the lens drive and if not detected, the same operation is 
repeated. 
The first embodiment given above is fully described 

in connection with FIG. 10 in which an average mode 
II shown in the flow chart corresponds to the second 
infocus detection means 104 and the second lens drive 
control means 106. Also, select means 107 corresponds 
to steps #30, #31, #32 and #36 in FIG. 5 for selecting 
the average mode II. 
According to a second preferred embodiment of the 

present invention as shown in FIG. 1b, an AF camera 
system for automatically controlling an objective lens 
for focusing a object comprises: 

a focus detection means 201 for generating a defocus 
data DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens detected 
at a detection cycle; 

a focus condition memory means 202 for storing at 
least defocus data DFa and DFb obtained respectively 
in a present detection cycle and a previous detection 
cycle; 
an infocus detection means 203 for detecting an in 

focus condition based on each defocus data; 
a shutter release button means 205 for requesting a 

shutter release operation; 
a shutter release request detection means 206 for 

detecting the shutter release request produced by the 
shutter release button means 205; 

a moving speed calculation means 207 for calculating 
a moving speed of the object based on the defocus data 
DFa and DFb obtained in the present and previous 
detection cycles; 

a continuous mode control means 208 for producing a 
drive signal to drive the lens, by using the calculated 
speed, by a lens drive means 204 to acquire an infocus 
condition of the object; and 
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4. 
a continuous mode detection means 209 for making 

the continuous mode control means 208 to be operative 
in response to the detection of the shutter release re 
quest by the shutter release request detection means 206 
under such a condition when the defocus data of the 
present and previous cycles have the same defocus 
direction and, at the same time, the defocus data of the 
present and previous cycles are not in the infocus condi 
tion. 
According to the second preferred embodiment 

given above, moving speed calculation means 207 cal 
culates the moving speed of the object based on at least 
the defocus data obtained in the present and previous 
detection cycles. The use of three or more defocus data 
results in the object speed detection with a higher accu 
racy. 
The continuous mode control means 208 produces a 

drive signal to drive the objective lens by a lens drive 
means 204 to acquire an infocus condition of the object 
by using the calculated speed. The continuous mode 
control means 208 is made operative by continuous 
mode detection means 209 in response to the detection 
of the shutter release request by the shutter release 
request detection means 206 under such a condition 
when the defocus data of the present and previous cy 
cles have the same defocus direction and, at the same 
time, the defocus data of the present and previous cy 
cles are not in the infocus condition. Therefore, when 
the shutter release is requested after only two detection 
cycles, the continuous mode operation is carried out 
with the small amount of information thus far obtained, 
to fulfill the shutter release request as fast as possible. 
On the contrary, when the shutter release request is not 
present, there is no need to hasten the continuous mode 
operation and, therefore, the program waits until three 
or more detection cycles pass so as to enable as precise 
a continuous mode operation as possible. 

In this manner, by changing the algorithm of the 
continuous mode between the presence and absence of 
the shutter release request, a rough continuous mode 
operation can be effected, if necessary, when the shutter 
release request is present, and an accurate continuous 
mode operation can be effected when the shutter release 
request is not present. 

Also, since the actual shutter release effected by shut 
ter release means 211 by the permission from shutter 
release permit means 210 is possible only when infocus 
detection means 203 detects the infocus condition, the 
shutter release is effected only when the infocus condi 
tion is obtained and, therefore, there will be no fear of 
obtaining out-of-focus picture. 
The second embodiment given above is fully de 

scribed particularly in connection with FIG. 5 steps 
#23, #30, #37 and #38 which correspond to continu 
ous mode detection means 209. 

According to a third preferred embodiment of the 
present invention as shown in FIG. 1c, an AF camera 
system for automatically controlling an objective lens 
for focusing an object comprises: 

a focus detection means 301 for generating a defocus 
data DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens detected 
in a detection cycle; 

an infocus detection means 302 for detecting an in 
focus condition based on the defocus data; 

a lens drive means 303 for driving the objective lens 
based on the defocus amount and defocus direction 
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carried in the defocus data DF when the infocus detec 
tion means did not detect the infocus condition; and 
a control means 304 for controlling the focus adjust 

ment such that a focus adjustment operation mode is 
changed to a different focus adjustment operation mode 
after the detection of the infocus condition detected by 
the infocus detection means. 
According to the third preferred embodiment given 

above, control means 304 controls the focus adjustment 
such that a focus adjustment operation mode is changed 
to a different focus adjustment operation mode after the 
detection of the infocus condition detected by the in 
focus detection means. Here, the different mode may be 
either one of a continuous mode in which the focus 
adjustment is corrected, in compliance with the speed 
of the movement of the object, when the object moves 
and the focus condition is shifted in a monotonic direc 
tion after once obtaining the infocus condition, an aver 
age mode in which the lens drive is effected based on an 

10 

15 

average of the defocus amounts obtained in a number of 20 
detection cycles when the defocus amounts varies at 
random, or a focus lock mode in which the lens drive 
stops once the infocus condition is obtained even when 
the infocus condition is lost thereafter. 
According to a fourth preferred embodiment of the 

present invention as shown in FIG. 1d, an AF camera 
system for automatically controlling an objective lens 
for focusing an object comprises: 
a focus detection means 401 for generating a defocus 

data DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens detected 
at a detection cycle; 
a focus condition memory means 402 for storing at 

least defocus data DFa, DFb and DFc obtained respec 
tively in a present detection cycle, a previous detection 
cycle and a cycle before the previous detection cycle; 
a lens drive control means 403 for driving the objec 

tive lens based on one of the three different focus adjust 
ment control modes; and 

select means 404 for selecting one of three different 
focus adjustment control modes based on three defocus 
data stored in the focus condition memory means. 
According to the fourth preferred embodiment given 

above, lens drive control means 403 drives the objective 
lens based on one of three different focus adjustment 
control modes, which are, for example, a standard mode 
in which the focus adjustment is carried out after each 
defocus data, an average mode in which the focus ad 
justment is effected based on an average of the defocus 
amounts obtained in a number of detection cycles, and a 
continuous mode in which the focus adjustment is car 
ried out constantly with respect to a moving object. 

Select means 404 selects one of three different focus 
adjustment control modes based on three defocus data 
stored in the focus condition memory means 402. For 
example, when three defocus data in memory means 402 
show the same defocus direction, it is assumed that the 
object is moving and, therefore, the continuous mode is 
selected. When the defocus data in the present and 
previous detection cycles show opposite defocus direc 
tions, it is assumed that the object is unstable and, there 
fore, the average mode is selected. When the defocus 
data obtained in the present and previous cycles have 
the same defocus direction and the defocus data ob 
tained in the cycle before the previous cycle has a dif 
ferent defocus direction, it is assumed that the object is 
still and, therefore, the standard mode is selected. 
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6 
It is noted that the select means 404 may select a 

mode only after three defocus data are stored in the 
focus condition memory means 402, meaning that at 
least three detection cycles must be carrying out. 

Preferably, the AF camera system shown in FIG. 1d 
further comprises an infocus detection means 405 for 
detecting an infocus condition based on the defocus 
data obtained from the focus detection means. When the 
infocus detection means detects that none of three con 
secutive defocus data are in infocus condition, the select 
means 404 selects one of the three focus adjustment 
control modes so as to operate the lens drive control 
means based on three defocus data DFa, DFb and DFc 
stored in focus condition memory means 402. And, 
when the infocus detection means detects that, after the 
start of the focus detection operation, the first and sec 
ond detection cycles did not result in an infocus condi 
tion, the select means 404 selects the standard focus 
adjustment control mode. 
The fourth embodiment given above is fully de 

scribed particularly in connection with FIG. 5 steps 
#32 and #36 which correspond to the select means 404. 
BRIEF DESCRIPTION OF THE DRAWINGS 
These and other objects and features of the present 

invention will become clear from the following descrip 
tion taken in conjunction with a preferred embodiment 
thereof with reference to the accompanying drawings, 
in which: 
FIGS. 1d are block diagrams of an automatic focus 

ing system according to the present invention, viewed 
fr angles; 

FIG. 2 is a block diagram of the automatic focusing 
system according to the preferred embodiment of the 
present invention; 
FIG. 3 is a plan view of a display employed in the 

automatic focusing system of FIG. 2 
FIGS. 4-12 are flow charts showing an operation of 

the automatic focusing system shown in FIG. 2; and 
FIGS. 13 and 14 are graphs showing methods to 

calculate defocus amount difference in different situa 
tions. 

DETALED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 2, a block diagram of a hardware 
construction employed in a camera is shown according 
to a preferred embodiment of the present invention. In 
the drawing, reference number 21 represents a mi 
crocomputer for the AF (auto-focus) control, and 22 
represents a CCD image sensor for use in the AF con 
trol. CCD image sensor 22 starts integration upon re 
ceipt of an integration start signal dbOG from mi 
crocomputer 21, and when the integration procedure is 
completed, the integrated analog data from each picture 
element is converted to digital data and is applied to 
microcomputer 21. Microcomputer 21 then starts calcu 
lation using the data of picture elements from CCD 
image sensor 22 to obtain a defocus amount represent 
ing an amount of out of focus of an object. After the 
calculation, microcomputer 21 controls the lens move 
ment so as to make the defocus amount substantially 
equal to zero. Since the conversion coefficient k repre 
senting the relationship between the amount of move 
ment of the lens and the defocus amount differs rela 
tively to the lens type, the conversion coefficient k is 
stored in each interchangeable lens, particularly in a 
lens circuit 25 embedded in the lens. Microcomputer 21 
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reads the conversion coefficient k from lens circuit 25 
and multiplies the calculated defocus amount by the 
conversion coefficient k to obtain a number of pulses 
necessary to move the lens to the infocus position. 
Then, microcomputer 21 generates the calculated num 
ber of pulses which are applied to AF motor control 23 
for driving the lens. Thus, AF motor control 23 drives 
AF motor 24, connected to the lens, by an amount 
corresponding to the number of pulses generated from 
microcomputer 21. 

Reference number 26 represents a display for show 
ing symbolized data, such as shown in FIG. 3. 

Referring to FIG. 3, a circle dot 26A is an LED 
which can produce green light or red light for indicat 
ing the infocus condition and the failure of focus detec 
tion, respectively. When the defocus amount is calcu 
lated and after the lens has been driven, LED 26Agen 
erates a green light upon obtaining of the infocus condi 
tion, but when the defocus amount can not be calcu 
lated due to the reason which will be explained later, 
LED 26A generates a blinking red light indicating that 
the infocus condition can not be accomplished. 

In FIG. 3, LEDs 26B and 26C are provided to show 
a selected focusing mode. When an object to be photo 
graphed is still, a single mode is selected so that, once 
the lens is focused to the still object, the lens is main 
tained in that focused position. In the single mode, LED 
26B lights up. On the other hand, when an object to be 
photographed is moving, a continuous focus mode is 
selected so that, the lens continuously moves to keep 
the focused condition with respect to the moving ob 
ject. In the continuous mode, LED 26C lights up. 

Referring back to FIG. 2, when a shutter release 
button (not shown) is depressed halfway, a switch S1 
turns on to provide a signal to a port INT1 to start an 
AF interruption procedure for the AF operation, which 
will be described in detail later. When a shutter release 
button is further depressed, a switch S2 turns on to 
provide a signal to a port INT2 to start a release inter 
ruption procedure for the shutter release operation, 
which will be described in detail later. It is noted that 
the release interruption procedure as initiated by the 
signal from port INT2 may be prohibited by a program. 
Thus, switch S2 is also connected to a port IP2 of mi 
crocomputer 21, so that even when the release interrup 
tion procedure is prohibited, microcomputer 21 is in 
formed of the operator's shutter release request by the 
signal input through port IP2. A switch S3 is a mirror 
up switch which turns on when a mirror (not shown), 
provided in the camera body for directing light passing 
through the objective lens to a viewfinder, flips up 
completely to allow the light from the objective lens to 
a film surface for the exposure, and turns off when a 
shutter mechanism (not shown) is set to a charged con 
dition after the exposure. 

Reference number 27 is an LED, controlled by an 
auxiliary light control 28, for emitting infrared light 
(auxiliary light) to an object to be photographed when 
the luminance of the object is relatively low. When 
microcomputer 21 detects that the object to be photo 
graphed has a low luminance, microcomputer 21 pro 
vides an auxiliary light emit signal to auxiliary light 
control 28 and, at the same time, integration start signal 
dICG to CCD image sensor 22. The auxiliary light emit 
signal applied to control 28 ends when the integration 
by the CCD is completed. Thus, the auxiliary light is 
produced during the integration being carried out by 
the CCD, and is turned off when the CCD integration 
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8 
is over. Thus, when a low luminance object is being 
aimed, CCD image sensor 22 carries out the integration 
under the aid of auxiliary light. 

Reference number 29 is a tinner used for calculating 
the speed of change of the focusing position of the lens 
with respect to a moving object. Timer 29 is reset to 
zero in response to the turn on of switch S1, i.e., at the 
starting point of the AF operation, and counts the time 
after the start of the AF operation. Thus, it is possible to 
monitor the time elapsed after the start of the AF opera 
tion by observing the counted value TM of counter 29. 
The description so far given is directed to the hardware 
part of the preferred embodiment of the present inven 
tion. 

Next, an algorithm of the preferred embodiment of 
the present invention will be described. According to 
the embodiment, the object is observed to detect 
whether the object is still (such an object is called a still 
object) or the object is moving (such an object is called 
an active object). When the still object is detected, the 
single mode is set automatically, and when the active 
object is detected, the continuous mode is set automati 
cally. Each focusing mode will be described in detail 
below. 
The single mode is used in the following situation. 

After defocus amount of the object to be photographed 
which is captured within a certain area (hereinafter 
referred to a focus frame) in the viewfinder is detected, 
the lens is moved to properly focus on the object. Some 
times, the operator desires an object to be focused 
which is located within the viewfinder, but outside the 
focus frame. In such a case, the operator first aims the 
camera to locate the object within the focus frame and, 
after the AF operation, he moves the camera without 
changing the focusing condition, to bring the object to 
his desired location within the viewfinder. In the single 
mode, the shutter release is effected without changing 
the focusing condition, once it has been set. 
The continuous mode is used in the situation when 

the object is moving. When the object is moving, the 
defocus amount of the object captured in the focus 
frame changes incessantly. If such a change is so small 
that it can be absorbed within the range of depth of field 
measured on the film surface, there will be no substan 
tial problem, but if the defocus change exceeds the 
depth of field, it is necessary to continuously change the 
focusing position of the lens relatively to the change of 
the defocus amount. According to the present inven 
tion, the continuous mode is offered for photographing 
such a moving object, under which mode the object is 
kept in the infocus condition during its movement by 
the detection of the change of object's image forming 
plane. Also, under the continuous mode, an anticipation 
control method is included such that the movement of 
the object during a time lag between the moment when 
the operator depresses the shutter button and the mo 
ment when the shutter actually opens to expose the film 
is anticipated, so as to obtain an infocus condition of the 
object image on the film surface at the exposure timing. 
By the employment of the continuous mode, properly 
focused pictures can be obtained even when photo 
graphing the moving objects. 

Next, operations are described with reference to the 
flow charts shown in the drawings. 

Referring to FIG. 4, when the shutter release button 
is depressed halfway to turn switch S1 on the, AF oper 
ation starts. At step #1, the release interruption proce 
dure, which is initiated by the signal applied to port 
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INT2, is prohibited so that even when the shutter re 
lease button is depressed fully, a release routine will not 
be called, thus the shutter release operation will not be 
effected. Then, at step #2, microcomputer 21 fetches 
from lens circuit 25 (FIG. 2) a conversion coefficient k 
which will be used to calculate the number of pulses 
necessary to drive the lens from the defocus position to 
infocus position. At step #3, timer 29 is reset to enable 
the monitoring of the time when the distance measuring 
is effected. At step #4, focus detection calculation is 
carried out, the detail of which will be described below. 

Referring to FIG. 11, a flow chart of the subroutine 
for the focus detection calculation is shown. At step 
#108, a count value TM of timer 29 is read, and at step 

10 

#109, the read value is stored in a memory area of 15 
microcomputer 21 as a count value TM' representing 
the start time of the CCD integration. When the object 
has a low luminance, the amount of light impinging on 
the CCD image sensor 22 is insufficient to carry out the 
integration. In such a case it is necessary to use the 
auxiliary light. The necessity for the auxiliary light is 
detected by the low luminance flag. Therefore, at step 
#110, it is detected whether the low luminance flag is 
set or not. If it is set, the program goes to step #111 to 
emit the auxiliary light, and if not, the program skips 
step #111 and goes to step #112. Since the low lumi 
nance flag is initially reset at the very beginning of the 
AF operation, the program goes to step #112 to carry 
out the CCD integration in the first cycle operation. 
CCD image sensor 22 is primarily provided for obtain 
ing image information for the focus detection calcula 
tion, and the accumulated image information is also 
used for detecting the luminance information of the 
object. At step #113, data dumping is carried out for 
sending the data obtained from each picture element in 
the CCD image sensor to microcomputer 21. 
The following steps #114, #115 and #116 are pro 

vided for correlation calculation, compensation calcula 
tion and pitch calculation for focusing, respectively, 
which are fully disclosed in U.S. Pat. No. 4,766,302. 
Returning back to FIG. 4, when the focus detection 

calculation step #4 is completed in a manner described 
above, it is detected at step #5 whether the focus detec 
tion obtained in step #4 has a sufficient reliability or 
not, i.e., whether the focus detection in step #4 was 
successful or whether it failed. If the focus detection 
was not successful, the program goes to step #501, and 
if the same was successful, the program goes to step 
#11. At step #501, it is detected whether or not the 
object has a low luminance. Since the CCD integration 
in the first cycle operation in step #4 is carried out 
without the aid of auxiliary light, there may be a case in 
which the focus detection resulted in failure. In such a 
case, the program goes to step #501 at which it is de 
tected that the object has a low luminance. Thus, the 
program further goes to step #6 to detect whether the 
low luminance flag is set or not. If not, then the low 
luminance flag is set at step #7 and the program returns 
to step #4 to carry out the focus detection for the sec 
ond time. In this case, the focus detection will be carried 
out with the aid of auxiliary light 27. 
On the contrary, when it is so detected at step #501 

that the object does not have a low luminance, or when 
it is so detected at step #6 that the low luminance flag 
is set and the CCD integration has been carried out with 
the aid of auxiliary light, it is so determined that the 
contrast of the object is low (referred to as a low con 
trast condition), such as a snow scene. In this case, the 
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10 
program goes to step #8 at which it is detected whether 
or not a low contrast scan has been carried out before. 
The low contrast scan is a particular focus detection 
calculation in which the lens is scanned from focusing 
end to the other focusing end and in the mean time, 
focus detection is carried out incessantly. If no low 
contrast scan has been carried out before, the program 
goes to step #9 to carry out the low contrast scan. On 
the other hand, if the low contrast scan has been carried 
out before, the program goes to step #10 to display the 
low contrast indicating that the focus detection is not 
possible. The low contrast display is done by LED 26A 
(FIG. 3) blinking in red. 
At step #5, if it is so detected that the focus detection 

is successful, the program goes to step #11 at which it 
is detected whether the low luminance flag is set or not. 
This detection is necessary because the CCD integra 
tion time length is different depending whether the 
auxiliary light is on or not. To this end, sampling cycle 
period To for repeatedly obtaining the defocus amount 
is set individually for the case when the auxiliary light is 
not used (step #12) and for the case when the auxiliary 
light is used (step #13). At step #14, defocus amount is 
calculated using the result of the focus detection calcu 
lation. At step #15, it is detected whether or not the 
calculated defocus amount is within an acceptable or 
tolerance range to be considered as an infocus condi 
tion. If yes, the program goes to step #441 in FIG. 6 for 
the AF mode detection routine, but if it is no, the pro 
gram goes to step #16. Usually, at the beginning of the 
AF operation, the lens position is not yet determined 
and, therefore, it is very rare that the lens is in the range 
of infocus condition. Thus, in the most cases, the pro 
gram advances to step #16. 
At step #16, a number of pulses for driving the lens is 

calculated using the calculated defocus amount ob 
tained at step #14 and the conversion coefficient k 
obtained at step #2. Thereafter, at step #17, the lens is 
driven in accordance with the number of pulses calcu 
lated at step #16. Then a routine is executed for detect 
ing the condition of the object. At step #18, counter 
CN1 is cleared to zero so that it can count the number 
of times the infocus detections are carried out in the 
routine following step #19 in FIG. 5. 

Referring to FIG. 5, the focus detection calculation is 
again carried out in the subroutine step #19. If the focus 
detection is not successful, the focus detection calcula 
tion is repeated again and again until the focus detection 
succeeds. When the focus detection succeeds, a defocus 
amount is calculated at step #21, and counter CN1 is 
incremented by one, and infocus detection is carried out 
in step #23. At this point, when the object is still or 
moving but accompanying a slow change of the infocus 
position, it is so detected at step #23 that the defocus 
amount calculated at step #21 is within an acceptable or 
tolerance range to be considered an infocus condition. 
In this case, the program goes to step #24 to detect the 
count of the counter CN1. When the count of counter 
CN1 is one, meaning that the infocus condition is ac 
quired after only one lens drive operation at step #17, 
the program goes to the AF mode detection routine 
starting from step #441 (FIG. 6). On the other hand, if 
the infocus condition is not detected at step #23, it is 
assumed that the object has moved during the lens drive 
to such an amount that the image of the object is no 
longer in the infocus condition, or that the focus detec 
tion accuracy is so poor that the defocus amount is not 
stable. In such a case, the program goes to step #30. 
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If the count of counter CN1 is detected as one at steps 
#30 and #31 indicating that the number of times of the 
lens drive operation previously carried out is one, the 
program goes to step #41 to again calculate the number 
of pulses necessary to drive the lens. Then, the program 
goes to step #42 to drive the lens, and thereafter, time 
adjustment is carried out at step #43 to provide a prede 
termined time elapse before the next cycle starts. After 
counting the predetermined time, the program starts 
again from step #19. The predetermined time elapse is 
necessary to calculate, as will be described later, the 
moving speed of the object in the direction effecting the 
time change of the focusing position of the object im 
age. If the predetermined elapse time for calculating the 
object speed is short, the calculated object speed will 
not be very precise. Since the CCD integration start 
time TM" is stored in the memory area in microcom 
puter 21 in a step within the subroutine of step #19, the 
program counts time until the counted result TM satis 
fies the following equation: 

TM2. To-TM. 

Thereafter, the program goes to step #19 for the second 
time. 

After following steps #19-#22 to calculate the defo 
cus amount and to increase the counter CN1 to two, the 
infocus detection is carried out at step #23. If it is de 
tected that the infocus condition is acquired, the pro 
gram goes to step #24 at which it is detected that CN1 
is not equal to one. Thus, the program goes to step #25 
at which input port IP2 of microcomputer 21 is scanned 
to detect the shutter release request, if there is such a 
request. In the case where the shutter release request is 
not present, the program goes to AF mode detection 
routine starting from step #441 (FIG. 6). In the case 
where the shutter release request is present, the pro 
gram follows steps #26-#29 and in turn, to the shutter 
release routine (FIG. 12) so as to quickly respond to the 
shutter release request. At step #26, the defocus amount 
DFb obtained in the previous cycle (herein, previous 
cycle means one cycle before the present cycle) of oper 
ation, and the defocus amount DFa obtained in the 
present cycle of operation are compared to detect 
whether or not the defocus amounts DFa and DFb have 
the same sign (plus or minus sign). If the defocus 
amounts DFa and DFb have the same sign, it is under 
stood that the focusing position of the object image is 
shifted in the same direction and, therefore, it is so de 
tected that the object is moving in the same direction 
both in the previous and present cycles. In this case, at 
step #27, the speed of the moving object is calculated 
and, at step #28, a continuous mode flag is set. The 
continuous mode is a mode in which the lens drive is 
constantly controlled in compliance with the moving 
object. Furthermore, at step #29, shutter release is per 
mitted and, thereafter, a shutter release routine (FIG. 
12) is carried out. 
At step #27, the calculation of the object speed V is 

done by obtaining a half of the defocus amount DFa 
divided by a time difference (ta-tb) between the focus 
detection time in the previous cycle and that in the 
present cycle, as given by the following equation: 

In the case where the calculated defocus amount 
varies to a great extent due to fluctuation of output of 
the CCD or low realiability of focus detection calcula 
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12 
tion under low brightness, the calculated object speed 
DFa/(ta-tb) may be greater than the actual object 
speed. To avoid such a misleading calculation, the cal 
culated speed is divided by 2, as shown in the equation. 
From a practical viewpoint, the presently obtained 
defocus amount DFa is within the acceptable or toler 
ance range to be considered as an infocus condition, the 
moving speed of the object is relatively small which is 
sufficient to activate the lens to follow and keep the 
infocus condition. 
On the other hand, at step #26, if the defocus 

amounts DFa and DFb have different signs, it is under 
stood that the focusing position of the object image is 
shifted in the opposite directions and, therefore, it is so 
detected that the object is not moving in the same direc 
tion during the previous and present cycles. In this case, 
the shutter release operation will be carried out without 
activating the lens to follow the infocus condition. 
Then, at step #23, when the focus detection is re 

sulted to be out of focus with the counter CN1 carrying 
2, the program advances from step #30 to step #37. At 
step #37, the sign of the defocus amount DFa obtained 
in the previous cycle and that of the defocus amount 
DFb obtained in the present cycle are compared. If the 
signs are the same indicating that the object is moving in 
the same direction both in the present and previous 
cycles, the program goes to step #38. If the signs are 
different indicating that the object is not moving in the 
same direction during the previous and present cycles, 
the program goes to step #43 without effecting the lens 
drive. 
At step #38, it is detected whether or not the shutter 

release request is present. If the shutter release request is 
present, the object speed V is calculated at step #39, 
and a continuous mode flag is set at step #40. Thereaf 
ter, the program goes to a routine for controlling the 
continuous mode operation (FIGS. 8 and 9). At step 
#39, the speed calculation is done by dividing the pres 
ent defocus amount DFa, by a time difference (ta-tb), 
and further dividing the quotient by two. This calcula 
tion is the same as that carried out in step #27, but in 
this time, since the defocus amount DFa obtained in this 
cycle is not within the acceptable or tolerance range to 
be considered as an infocus condition, the moving speed 
V of the object is relatively high. Thus, the shutter 
release operation is carried out immediately, but first 
the continuous mode operation (FIGS. 8 and 9) is car 
ried out to precisely calculate the object speed. Thereaf 
ter, the shutter release routine (FIG. 12) is effected. 
At step #38, if the shutter release request is not pres 

ent, the program goes to step #41 at which step the 
number of pulses necessary to shift the lens is calcu 
lated. After the lens drive at step #42, the program goes 
to step #43. And then, steps #19-#23 are carried out 
again. At step #23, if the infocus condition is detected, 
the program goes to step #24, and if not detected, the 
program goes through steps #30 and #31 to step #32, 
since counter CN1 has counted up to 3. At step #32, 
when the three defocus amounts have the same sign, the 
program goes to step #33 at which step it is detected 
whether the absolute value of each defocus amount is 
less than 1 millimeter, or not. If any defocus amount in 
absolute value is greater than 1 millimeter, there is a 
possibility that the defocus amount in question is ob 
tained by aiming at some other object for the focus 
detection, i.e., for distance measuring. Therefore, in 
such a case, the program goes to step #41 to again carry 
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out the focus detection. If the results at steps #32 and 
#33 are both YES, it is understood that the focus detec 
tions are carried out properly for the same object and 
that the object is moving in the same direction during 
the three detected cycles. In such a case, the program 
goes to step #34 to calculate the object speed V by the 
following equation: 

Thereafter, the continuous mode flag is set at step #35 
and enters the continuous mode routine (FIGS. 8 and 
9). 
On the contrary, at step #32, if the signs of the three 

defocus amounts are not the same, the sign of present 
defocus amount DFa and that of previous defocus 
amount DFb are compared at step #36. If they are the 
same, the lens is again driven at steps #41 and #42, and 
then the time is adjusted at step #43 and the focus detec 
tion is repeated. At step #32, if the signs are not the 
same, it is understood that the focus detection accuracy 
is poor that the defocus amounts vary with a large dif 
ference. In this case, the program enters an average 
mode II (FIG. 10). 

Referring to FIG. 10, a flow chart for the average 
mode II is shown. At step #99, an average defocus 
amount DF is calculated using the defocus amount DFa 
obtained in the present cycle, defocus amount DFb 
obtained in one round before cycle and defocus amount 
DFc obtained in two rounds before cycle by the follow 
ing equation: 

At step #100, it is detected whether or not the aver 
age defocus amount DF is within an acceptable or toler 
ance range to be considered as an infocus condition. If 
the average defocus amount DF is within the accept 
able range to be considered as an infocus condition, an 
infocus display is effected at step #101. Then, the shut 
ter release is permitted at step #102 and an average 
mode I operation (FIG.7) starts. As shown in FIG. 7, in 
the average mode I, an average correction flag is set at 
step #66 and the focus lock is displayed at step #67. 
Thereafter, the program waits for the shutter release 
operation. 
At step #100 in FIG. 10, if the average defocus 

amount DF is not within the acceptable range to be 
considered as an infocus condition, the program goes to 
step #103 at which the number of pulses necessary for 
the lens drive is calculated. Then, at step #104, the lens 
is driven to a calculated position, and again, the focus 
detection calculation is done at step #105. Then, if it is 
detected at step #106 that the focus detection at step 
#105 is not successful, the focus detection at step #105 
is repeated until the focus detection succeeds. Then, a 
defocus amount is calculated at step #107 and the pro 
gram returns to step #99 to repeat the operation of steps 
#99-#107 until the average defocus amount DF falls 
within the acceptable range to be considered as an in 
focus condition. 
The operation so far described can be summarized as 

follows. After the defocus calculation, the lens is driven 
to a calculated focusing position. Then, if the lens is not 
in the infocus condition, it is understood that the focus 
condition varying speed of the object image is so fast 
that the lens movement can not catch up with the focus 
condition varying speed, or that the accuracy of the 
focus detection is so poor that the defocus amounts 
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14 
obtained in subsequent cycles show great differences. In 
such a case, continuous mode operation or average 
mode II operation is carried out depending on the coin 
cidence of the sign of the defocus amounts. Also, a case 
in which the shutter release request is produced during 
the AF operation is described. 
When the object speed is relatively high, the control 

under the continuous mode as described above is effec 
tive. However, when the object speed is relatively slow, 
the object image will still be in the infocus zone even 
after the time lag obtained during the lens drive to the 
calculated focusing position, resulting in infocus detec 
tion at step #23. In such a case, even after the infocus 
detection at step #23, a continuous mode operation is 
carried out at the AF mode detection routine starting 
from step #441 (FIG. 6). Next, the description is di 
rected to the AF mode detection. 

Referring to FIG. 6, at step #441, AFMF flag is set 
indicating that the program has entered the AF mode 
detection routine. At step #44, the infocus display is 
effected to inform the user that the infocus condition is 
obtained. Then, during the infocus condition being ob 
tained, the shutter release operation is permitted (step 
#45) such that the interruption prohibition is freed to 
allow interruption by the signal applied to the interrup 
tion port INT2 (FIG. 2). Thus, whenever a shutter 
release request is present, the shutter release operation 
will be carried out immediately. Then, at step #46, 
counter CN2 for counting the number of focus detec 
tion operations executed for the AF mode detection is 
cleared. A focus detection calculation is carried out at 
step #47, and when it is detected at step #48 that the 
focus detection is not possible, the program goes to step 
#55. The reason for the focus detection failure may be 
such that the object itself has a low contrast, such as in 
the case of snow scene, or that the focus detection cal 
culation at step #47 is effected by aiming an object 
which is located closer than or far off the original aim 
ing object. At step #48, when it is detected that focus 
condition is obtained, a defocus amount DF is calcu 
lated at step #481. When the defocus amount DF in 
absolute value showed greater than one millimeter at 
step #49, it is assumed that the focus detection at step 
#47 is effected by aiming at an object which is located 
closer than or far off from the original aiming object. In 
this case, the program also goes to step #55. Steps 
#55-#57 are provided for the cases when the focus 
detection calculation result obtained at step #47 is be 
yond expectation. At step #55, it is detected whether a 
disregard flag is set or not. The disregard flag indicates 
that the focus detection calculation result obtained at 
step #47 should be disregarded, and this flag is used for 
detecting a series of unexpected results obtained while 
repeating the cycle passing step #47. Initially, the disre 
gard flag is reset so that the program advances from 
step #55 to #56 at which the disregard flag is set. Then, 
in the next cycle of operation repeating from step #47, 
if the focus detection calculation showed an unexpected 
result, the program again goes to step #55 and further 
to step #571, because in the second cycle the disregard 
flag is already set. At step #571, AFMF flag is reset to 
exit the AF mode detection routine, and thereafter, the 
focus lock display is effected, and the shutter release is 
waited. 
The reason for terminating the AF mode detection 

after obtaining two consecutive results of an unex 
pected focus detection calculation at step #47 is as 
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follows. It is necessary to keep the moving object cap 
tured in the focus frame to properly operate under the 
continuous mode so that the lens actively changes the 
focusing condition to continuously focus on the moving 
object. However, due to the camera wobbling or the 
fast moving object, the object may be instantaneously 
offset from the focus frame, resulting in an unexpected 
calculation result at step #47. If such an unexpected 
calculation result occurs for the first time, then the 
calculated result is disregarded, and the same cycle 
repeats again from step #47. If the unexpected calcula 
tion result occurs twice in the subsequent cycles, it is 
assumed that the operator intentionally offsets the ob 
ject from the focus frame to obtain his desired framing 
after obtaining the infocus condition of the object, 
thereby requesting the focus lock operation. Thus, 
when the unexpected calculation results are obtained 
twice in a row, a single mode is set as the AF mode. 
Thus, the focus lock is displayed, and the shutter release 
is waited. 

If the detected results at steps #48 and #49 are both 
negative, it is understood that the object aimed for the 
focus detection is the same and that the defocus amount 
DF is within a reasonable change. In this case, the pro 
gram goes to step #50 at which it is detected whether or 
not the disregard flag is set. If the disregard flag is set as 
effected during the previous cycle, it is understood that 
the focus detection calculation in the previous cycle 
showed an unexpected result. Thus, at step #51, a sub 
stitute defocus amount DFb for the previous cycle is 
obtained by calculating an average using the defocus 
amount DFa obtained in the present cycle, and the 
defocus amount DFc obtained in the cycle before the 
previous cycle. Thereafter, the disregard flag is cleared 
at step #52, and the program advance to step #53. At 
step #50, if the disregard flag is not set, there is no need 
to provide a substitute defocus amount, so that the pro 
gram advances directly to step #53. At step #53, 
counter CN2 counts up, and at step #54, it is checked 
that the operation through steps #47-#54 has been 
repeated until counter CN2 has counted to 4. While 
counter CN2 still carrying a number less than 4, the 
program goes to step #541 to adjust time such that it is 
waited until the time TM counted by timer 29 becomes 
equal to or greater than (TM'--To). 
After carrying out the focus detection for four times, 

the program goes to step #581 (FIG. 7) at which 
AFMF flag indicating the AF mode detection is reset, 
and further to step #58. At step #58, it is detected 
whether or not the four defocus amounts DFa, DFb, 
DFc and DFd obtained in four cycle operations 
through previous steps #47-#54 have the same sign, 
and whether or not the defocus amounts change monot 
onously. If YES, the program goes to step #59 at which 
it is detected whether or not the difference between the 
first and second defocus amounts DFa and DFb in the 
absolute value is equal to or greater than a predeter 
mined threshold value a. Similarly, at step #60, it is 
detected whether or not the difference between the 
second and third defocus amounts DFb and DFc in the 
absolute value is equal to or greater than the predeter 
mined threshold value a, and at step #61 it is detected 
whether or not the difference between the third and 
fourth defocus amounts DFc and DFd in the absolute 
value is equal to or greater than the predetermined 
threshold value a. In this manner, the differences the 
absolute values between the neighboring two defocus 
amounts are examined. If all these differences are de 
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tected to be equal to or greater than the threshold value 
a, it is assumed that the object is moving and, therefore, 
the continuous mode operation will be carried out after 
steps #62 and #63. At step #62, initial speed V of the 
object is calculated by the following equation: 

v - Dia - DFC T ta - to 

and at step #63, continuous mode flag is set. At Step 
#62, the initial object speed V is calculated using the 
present defocus amount DFa and the defocus amount 
DFc obtained in the cycle before the previous cycle, so 
that the speed V can be calculated with a high accuracy 
using sufficiently long time difference (ta-tc) and fresh 
data. 
At step #58, if it is so detected that all of the defocus 

amounts DFa, DFb, DFC and DFd co not have the 
same sign or that they do not change monotonously, the 
program goes to step #64 at which the stability of each 
defocus amount is detected by detecting whether or not 
the sign of the difference of the defocus amounts ob 
tained by the two focus detection calculations changes 
alternately, or not. If YES, the calculation of the defo 
cus amount DF is considered to be unstable and there 
fore, the program goes to step #65 to calculate an aver 
age defocus amount DF by the following equation: 

DFat DFb El DFC 
3 

DF 

entering average mode I, to step #66 to set an average 
correction flag, and to step #67 to display the focus 
lock. Thereafter, it is waited for the shutter release 
operation. 
On the contrary, if the defocus amounts do not 

change alternately as detected at step #64, or if the 
difference in absolute value between any of the neigh 
boring two defocus amounts showed less than the pre 
determined threshold a, it is considered that the object 
is not moving and that the defocus amount calculations 
are carried out with high accuracy. In this case, the 
program advances to step #67 without the average 
processing, and to step #67 to display the focus lock. 
Then, it is waited for the shutter release operation. 
The description hereinabove, is directed to the rou 

tine from the start of the AF operation to the end of the 
AF mode detection. 

Referring to FIG. 8, the description is now directed 
to the program after entering the continuous mode 
routine. At step #68, the continuous mode display is 
effected to inform the operator of entering the continu 
ous mode operation. Then, at step #69, a counter CN3 
which is used for the detection of the timing when to 
exit the continuous mode operation, is loaded with two. 
At step #70, counters CN4 and CN5 are cleared. 
Counter CN4 is used for counting the number of times 
of failure of the focus detection calculation executed 
after entering the continuous mode operation, and 
counter CN5 is used for counting the number of times of 
proper focus detection calculation execution. At step 
#71, in case the lens drive is not effected in the next 
focus detection cycle, an anticipated defocus amount 
DF" is calculated by the following equation 

DF = DFa-VX To 
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wherein DFa is the newly obtained defocus amount, 

V is the calculated object speed, and To is a cycle per 
iod for the focus detection calculation. Based on the 
anticipated defocus amount DF", the number of pulses 
necessary to drive the lens is calculated in step #72, and 
the lens is driven at step #73. Thereafter, the program 
goes to step #74 to adjust the time such that it is waited 
until the time TM counted by timer 29 becomes equal to 
or greater than (TM'--To). 
From a strict viewpoint, the cycle period To used at 

step #71 should be changed to anticipated cycle period 
To' which includes the lens drive time, but to simplify 
the description, it is so considered that Toast To" mean 
ing that there is scarcely any time for the lens drive. The 
lens drive at step #73 is done for an amount compensat 
ing the anticipated defocus amount DF" prepared for 
the case of no lens drive, so that if the focus detection 
calculation is effected at step #75, the calculated defo 
cus amount will be approximately equal to zero. At step 
#76, it is detected whether or not the defocus amount 
calculation was successful. When the focus detection is 
not properly carried out due to the camera wobbling or 
other reasons, as mentioned above, the program ad 
vances to step #89. When the focus detection is prop 
erly carried out at step #76, the program goes to step 
#761 to calculate a defocus amount DF. If the absolute 
value of the calculated defocus amount DF is de 
tected to be equal to or greater than one millimeter, the 
program goes to step #89 to take the same step as in the 
case when the focus detection at step #75 was not prop 
erly calculated. At step #89, the present defocus 
amount DFa is set to zero, because the lens has been 
already shifted so that the defocus amount can be made 
approximately equal to zero. At step #90, counter CN4 
for counting the number of failure of the focus detection 
calculation is incremented by one. This is to enable the 
operation to exit the continuous mode at step #87 in 
FIG. 9 when the focus detection calculation has failed 
repeatedly for a number of times. At step #77, if it is so 
detected that DF t <1 millimeter, the program goes 
to step #78 at which a defocus amount difference ADF 
representing the difference between the location of the 
object in this cycle and that in the previous cycle is 
calculated. 

Referring to FIG. 13, a graph is shown for explaining 
a method to calculate the defocus amount difference 
ADF. In FIG. 13, DFa origin represents a lens location 
when the focus detection is effected during the present 
cycle of operation, and DFb origin represents a lens 
location when the focus detection is effected during the 
previous cycle of operation. The graph reads such that 
since the lens is located at the DFb origin at the focus 
detection time tb in the previous cycle, the defocus 
amount DFb is observed in the previous cycle opera 
tion. The anticipated defocus amount DFb' calculated 
in the previous cycle for the lens drive is obtained by 
multiplying the object speed V by the time difference 
(ta-tb) between the focus detection time tb of the pre 
vious cycle and the focus detection time ta of the pres 
ent cycle to obtain an anticipated moved distance of the 
object, and further adding the previous defocus amount 
DFb to it. Therefore, at the focus detection time ta of 
the present cycle, the lens is already shifted to the DFa 
origin, but actually, the object is offset from the antici 
pated position, so that in the present cycle of operation 
a defocus amount DFa is produced. In this case, the 
defocus amount difference ADF, which is a difference 
between the object position at the previous cycle focus 
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detecting time th and the object position at the present 
cycle focus detecting time ta, is obtained by adding the 
present defocus amount DFa to the previous anticipated 
defocus amount DFb', and further subtracting the pre 
vious defocus amount DFb. 
At step #79 (FIG. 9), the sign of the defocus amount 

difference ADF and the sign of the object speed V are 
compared. If the signs are different, it implies that the 
object is actually moving in the direction opposite to 
the calculated direction for the object speed V. In this 
case, the focus detection is carried out improperly and, 
therefore, at step #88, counter CN4 is incremented by 
one. Also, at step #80, if the absolute value of the defo 
cus amount DF is greater than a predetermined thresh 
old b, it is so understood that the actually measured 
defocus amount differs greatly with the anticipated 
defocus amount and, therefore, it is judged again that 
the focus detection is carried out improperly and, there 
fore, the program goes to step #88. If it is detected that 
the results are affirmative at steps #79 and #80, the 
program goes to step #81 at which counter CN5 for 
counting the number of times of the proper focus detec 
tion operations is incremented by one. 
At step #82, if counter CN5 has not counted up to 

five, the program goes to step #87 at which the con 
tents of counters CN3 and CN4 are compared. Initially, 
counter CN3 is loaded with two, so that counter CN4 
for counting the number of times of improper focus 
detection operations is compared with "two". If the 
content of counter CN4 is equal to or greater than two, 
the program goes to step #871 for prohibiting the shut 
ter release and step #872 for turning off the infocus 
indication, and returns back to AF mode detection rou 
tine (FIG. 6), and repeating the same operation. This is 
to permit escape from the continuous mode operation 
by the comparison between the contents of counters 
CN4 and CN3 in case when the operation falsely en 
tered the continuous mode. 
On the other hand, in the case when counter CN5 has 

counted up to five, the low luminance flag is checked at 
step #83. As described above, generally when the low 
luminance flag is set, the CCD integration will be car 
ried out with the aid of auxiliary light. Since the use of 
the auxiliary light accompanies high power consump 
tion, it is not preferable to carry out the focus detection 
calculation linitlessly. Therefore, when counter CN5 
has counted up to five, the operation leaves from the 
continuous mode. At step #83, if the low luminance flag 
is set, it is detected at step #91 whether or not the in 
focus condition is obtained. If yes, the program goes to 
step #911 to turn on the infocus indication and subse 
quently to step #92 to permit the shutter release and 
further to step #94 to display the focus lock in place of 
the continuous node indicating the operator that the 
continuous mode is ended and the focus lock mode is 
entered. 

If it is detected at step #91 that the infocus condition 
is not obtained, the infocus indication is turned off at 
step #912, the shutter release is prohibited at step #93 
and, thereafter, the program returns back to AF mode 
detection. On the other hand, in the case when the 
auxiliary light is not necessary, there will be no draw 
back of power consumption and thus, the continuous 
mode continues. At step #84, counter CN3 is incre 
mented by one. Furthermore, at steps #85 and #86, 
counters CN4 and CN5 are cleared. Counter CN3 
carries a parameter which is used for detecting the 
timing when to leave the continuous mode, as used in 
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step #87. Since the contents of counter CN3 increases 
relatively to the time elapse (number of times of the 
focus detection) from the entering of the continuous 
mode, the condition for leaving the continuous mode as 
detected at step #87 becomes gradually harder. In other 
words, if a long time elapses from the entering of the 
continuous mode, it is positive that the object is moving 
and, therefore, the continuous mode operation to keep 
the lens in the properly focused condition continues 
even if the number of times of the improper focus detec 
tion increases due to various reasons such as camera 
wobbling. 
At step #87, if the detected result is to continue the 

continuous mode, the program goes to step #95 at 
which the object speed V is calculated again in a more 
accurate manner. More specifically, at step #95, in 
order to improve the accuracy of the object speed V, a 
difference between the object location obtained in the 
present cycle and that obtained in the cycle before the 
previous cycle (defocus amount difference ADF) is 
divided by the time difference as given by the following 
equation: 

V ac DF - DFct DFb El DFC 
td - to 

Referring to FIG. 14, a graph is shown for explaining 
a method to calculate the above described defocus 
amount difference ADF. In FIG. 14, DFa origin repre 
sents a lens location when the focus detection is effected 
during the present cycle of operation, DFb origin repre 
sents a lens location when the focus detection is effected 
during the previous cycle of operation, and DFc origin 
represents a lens location when the focus detection is 
effected during the cycle before the previous cycle. The 
graph reads such that since the lens is located at the 
DFc origin at the focus detection time tc in the cycle 
before the previous cycle, the defocus amount DFc is 
observed in the cycle before the previous cycle. The 
anticipated defocus amount DFc' calculated in the 
cycle before the previous cycle for the lens drive is 
obtained by multiplying the object speed Vc by the time 
difference (tb-tc) between the focus detection time to 
of the cycle before the previous cycle and the focus 
detection time tb of the previous cycle to obtain an 
anticipated moved distance of the object, and further 
adding the previous defocus amount DFC to it. There 
fore, at the focus detection time tb of the previous cycle, 
the lens is already shifted to the DFb origin, but actu 
ally, the object is offset from the anticipated position, so 
that in the previous cycle of operation a defocus amount 
DFb is produced. The anticipated defocus amount 
DFb' calculated in the previous cycle for the lens drive 
is obtained by multiplying the object speed Vb by the 
time difference (ta-tb) between the focus detection 
time tb of the previous cycle and the focus detection 
time ta of the present cycle to obtain an anticipated 
moved distance of the object, and further adding the 
previous defocus amount DFb to it. Therefore, at the 
focus detection time ta of the present cycle, the lens is 
already shifted to the DFa origin, but actually, the ob 
ject is offset from the anticipated position, so that in the 
present cycle of operation a defocus amount DFa is 
produced. In this case, the defocus amount difference 
ADF which is a difference between the object position 
at the cycle before the previous cycle focus detecting 
time to and the object position at the present cycle focus 
detecting time ta, is obtained by adding the present 
defocus amount DFa with the anticipated defocus 
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amount DFb' obtained in the previous cycle and also 
with the anticipated defocus amount DFc' obtained in 
the cycle before the previous cycle, and further sub 
tracting the defocus amount DFc obtained in the cycle 
before the previous cycle. Thus, the defocus amount 
difference ADF can be given by the following equation. 

By dividing the above given defocus amount difference 
ADF by the time difference (ta-tc) of the focus detec 
tion, the object speed V is obtained. 

Thereafter, at step #96, it is detected whether or not 
the infocus condition is obtained. If YES, the program 
goes to step #97 to permit the shutter release and turn 
on the infocus indication at step #971, and if NOT, to 
step #98 to prohibit the shutter release and turn off the 
infocus indication at step #981, and to repeat the proce 
dure from step #71. When the shutter release is permit 
ted, the shutter release routine (FIG. 12) is called to 
execute the shutter release operation, as will be de 
scribed below. 

Referring to FIG. 12, at step #117, it is detected 
whether or not the average correction flag is set. If the 
average correction flag is set, the program goes to step 
#121 to calculate the number of pulses necessary to 
drive the lens in accordance with the calculated defocus 
amount, and further to step #122 to drive the lens. 
Then, at step #123, input port IP3 is monitored to con 
firm the mirror up operation and, at step #124 the lens 
drive is stopped and, thereafter, the shutter is operated 
to perform the exposure. 
At step #117, if the average correction flag is not set, 

the program goes to step #118 to detect whether or not 
the continuous mode flag is on. If NOT, the program 
goes to step #125 to detect whether the shutter release 
has been operated during the AF mode detection by the 
detection of AFMF flag. If the AFMF flag is set, the 
program goes to step #126 at which an average of the 
defocus amounts obtained during the detection is calcu 
lated for use in correcting the lens position in compli 
ance with the possible object movement effected during 
the detection mode, and further to steps #121 and #122 
to actually drive the lens. For example, if the focus 
detection is carried out twice to obtain two defocus 
amounts DF1 and DF2, an average DF 

DF DF1 DF: 

is calculated. If the AFMF flag is not set, the program 
advance to step #123 without driving the lens. 
At step #118, if the continuous mode flag is set, the 

program goes to step #119 at which a time lag t is 
calculated. The time lag it represents a time difference 
between the time of the latest focus detection calcula 
tion and the time of actual shutter operation. At step 
#120, a corrected defocus amount DF" obtained by 
multiplying the object speed V by the time lag T and 
further adding the latest defocus amount DFa is calcu 
lated. The corrected defocus amount DF' represents an 
anticipated defocus amount at the time of actual shutter 
operation. Then, the program goes to step #121 to 
calculate the number of pulses necessary to drive the 
lens in accordance with the corrected defocus amount, 
and further to step #122 to drive the lens. Thereafter, 
the program follows steps #123 and #124 and effects 
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the shutter operation. Thus, the control is obtained to 
properly focus the object at the actual shutter opera 
tion. The description directed to the exposure control 
will be omitted. 
Although the present invention has been fully de 

scribed in connection with the preferred embodiment 
thereof with reference to the accompanying drawings, 
it is to be noted that various changes and modifications 
are apparent to those skilled in the art. Such changes 
and modifications are to be understood as included 
within the scope of the present invention as defined by 
the appended claims unless they depart therefrom. 
What is claimed is: 
1. An AF camera system for automatically control 

ling an objective lens for focusing an object comprising: 
a focus detection means for generating a defocus data 
DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens 
detected at a detection cycle; 

a focus condition memory means for storing at least 
defocus data DFa, DFb and DFc obtained respec 
tively in a present detection cycle, a previous de 
tection cycle and a cycle before the previous detec 
tion cycle; 

a first infocus detection means for detecting an in 
focus condition based on each defocus data; 

a second infocus detection means for detecting an 
infocus condition based on an average of the stored 
defocus data DFa, DFb and DFc; 

a first lens drive control means for driving the objec 
tive lens when the first infocus detection means did 
not detect the infocus condition, and for stopping 
the objective lens when the first infocus detection 
means has detected the infocus condition; 

a second lens drive control means for driving the 
objective lens when the second infocus detection 
means did not detect the infocus condition, and for 
stopping the objective lens when the second in 
focus detection means has detected the infocus 
condition; and 

a select means for selecting the second infocus detect 
ing means and the second lens control means to be 
operative in a case when none of the defocus data 
DFa, DFb and DFc is within an acceptable or 
tolerance range to be considered as an infocus con 
dition and, at the same time, the defocus direction 
of the defocus data obtained in the present and 
previous detection cycles shows opposite direc 
tions. 

2. An AF camera system as claimed in claim 1, 
wherein each of said first and second infocus detection 
means comprises a prohibiting means for prohibiting a 
shutter release when infocus condition is not detected, 
and a permit means for permitting a shutter release 
when infocus condition is detected. 

3. An AF camera system for automatically control 
ling an objective lens for focusing an object comprising: 
a focus detection means for generating a defocus data 
DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens 
detected at a detection cycle; 

a focus condition memory means for storing at least 
defocus data DFa and DFb obtained respectively 
in a present detection cycle and a previous detec 
tion cycle; 
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an infocus detection means for detecting an infocus 

condition based on each defocus data; 
a lens drive means for driving the objective lens; 
a shutter release button means for requesting a shutter 

release operation; 
a shutter release request detection means for detect 

ing the shutter release request produced by the 
shutter release button means; 

a moving speed calculation means for calculating a 
moving speed of the object based on the defocus 
data DFa and DFb obtained in the present and 
previous detection cycles; 

a continuous mode control means for producing a 
drive signal to drive the lens by the lens drive 
means to acquire an infocus condition of the object 
which is moving at the calculated speed; and 

a continuous mode detection means for making the 
continuous mode control means to be operative in 
response to the detection of the shutter release 
request by the shutter release request detection 
means under such a condition when the defocus 
data of the present and previous cycles have the 
same defocus direction and, at the same time, the 
defocus data of the present and previous cycles are 
not in the infocus condition. 

4. An AF camera system as claimed in claim 3, 
wherein said infocus detection means comprises a per 
mit means for permitting a shutter release when infocus 
condition is detected. 

5. An AF camera system as claimed in claim 3, 
wherein said continuous mode detection means com 
prises means for generating a drive signal to said lens 
drive means based on the defocus data obtained in the 
present detection cycle in the case where the shutter 
release request detection means detects no shutter re 
lease request. 

6. An AF camera system as claimed in claim 3, 
wherein said focus condition memory means further 
stores a focus data DFc obtained in the cycle before 
previous cycle and, wherein said continuous mode de 
tection means makes said continuous mode control 
means to be operative regardless of the presence and 
absence of a shutter release request in a case where the 
three defocus data stored in said focus condition men 
ory means have the same defocus direction and, at the 
same time, a result of the focus detection after the lens 
drive based on the defocus data obtained in the present 
cycle shows not in the infocus condition. 

7. An AF camera system for automatically control 
ling an objective lens for focusing an object comprising: 

a focus detection means for generating a defocus data 
DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens 
detected in a detection cycle; 

an infocus detection means for detecting an infocus 
condition based on the defocus data; 

a lens drive means for driving the objective lens based 
on the defocus amount and defocus direction car 
ried in the defocus data DF when the infocus de 
tection means did not detect the infocus condition; 
and 

a control means for controlling the focus adjustment 
such that a focus adjustment operation mode is 
changed from a first mode to a second mode in 
response to the detection of the infocus condition 
detected by the infocus detection means, said con 
trol means comprising a selecting means for select 
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ing a focus adjustment mode based on a plurality of 
focus detection results obtained by said focus de 
tection means during the lens being stopped after 
obtaining an infocus condition, wherein said select 
ing means selects, when three or more defocus data 
have alternately changing defocus directions, or 
when the defocus amounts do not change monoto 
nously, an average mode in which the lens is driven 
in accordance with an average of a plurality of 
defocus amounts. 

8. An AF camera system as claimed in claim 7, 
wherein said control means comprises an action detect 
ing means for detecting a movement of the object based 
on the focus detection results, and wherein said select 
ing means selects, when said action detecting means 
detects a movement of the object, a continuous mode in 
which the lens is constantly driven with respect to the 
moving object. 

9. An AF camera system as claimed in claim 8, 
wherein said selecting means selects, when said action 
detecting means detects no movement of the object, a 
focus lock mode in which the lens is locked once it has 
been shifted to an position to obtain an infocus condi 
tion. 

10. An AF camera system as claimed in claim 8, 
wherein said action detecting means detects that the 
object is moving when a plurality of detected defocus 
data has the same defocus direction with the defocus 
amount changing monotonously. 

11. An AF camera system as claimed in claim 8, 
wherein said action detecting means detects that the 
object is moving when a difference of defocus amounts 
of two consecutive defocus data is greater than a prede 
termined amount. 

12. An AF camera system as claimed in claim 9, 
wherein said action detecting means detects that the 
object is not moving when a plurality of defocus data do 
not have the same defocus direction, or when the defo 
cus amounts do not change monotonously. 

13. An AF camera system as claimed in claim 9, 
wherein said action detecting means detects that the 
object is not moving when a difference of defocus 
amounts of two consecutive defocus data is less than a 
predetermined amount. 

14. An AF camera system as claimed in claim 7, 
wherein said average mode operates such that the lens 
drive is stopped after calculation of the average and that 
the lens drive is initiated based on the average of the 
defocus amounts after the shutter release request. 

15. An AF camera system as claimed in claim 7, 
wherein said selecting means selects, when said three or 
more defocus data do not have alternately changing 
defocus direction, a focus lock mode in which the lens 
is locked once it has been shifted to a position to obtain 
an infocus condition. 

16. An AF camera system as claimed in claim 8, 
wherein said continuous mode operates such that an 
object speed is detected repeatedly and the lens drive is 
effected in accordance with the object speed, and that 
when a shutter release is requested after the detection of 
the object speed the lens is driven to compensated an 
anticipated defocus amount which is caused by the 
movement of the object in a time lag until an actual 
shutter release. 

17. An AF camera system as claimed in claim 8, 
wherein said continuous mode operates such that the 
shutter release is prohibited when it is detected that the 
infocus condition of the object can not be obtained. 
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18. An AF camera system as claimed in claim 17, 

wherein said continuous mode operates such that an 
object speed is detected based on the focus detection 
results and that the detection that the infocus condition 
of the object can not be obtained is made when the 
calculated object speed differs from an actual object 
speed by more than a predetermined amount. 

19. An AF camera system as claimed in claim 7, 
wherein said selecting means selects, when a focus de 
tection after an infocus condition has been obtained 
shows an unexpected result which is either one of an 
unexpectedly great defocus amount or a focus detection 
failure, a focus lock mode in which the lens is locked 
once it has been shifted to an position to obtain an in 
focus condition. 

20. An AF camera system as claimed in claim 19, 
wherein said select means selects the focus lock mode 
when the unexpected results are produced twice subse 
quently. 

21. An AF camera system as claimed in claim 9, fur 
ther comprising a display means for displaying a focus 
lock indication when the focus lock mode is selected. 

22. An AF camera system for automatically control 
ling an objective lens for focusing an object comprising: 

a focus detection means for generating a defocus data 
DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens 
detected at a detection cycle; 

a focus condition memory means for storing at least 
three defocus data DFa, DFb and DFc obtained 
respectively in a present detection cycle, a previ 
ous detection cycle and a cycle before the previous 
detection cycle; 

a lens drive control means for driving the objective 
lens based on one of three different focus adjust 
ment control modes; and 

select means for selecting one of the three different 
focus adjustment control modes based on three 
defocus data stored in the focus condition memory 
e2S. 

23. An AF camera system as claimed in claim 22, 
wherein said three different focus adjustment control 
modes provided by said lens drive control means are a 
standard mode in which the focus adjustment is carried 
out after each defocus data, an average mode in which 
the focus adjustment is effected based on an average of 
the three defocus amounts, and a continuous node in 
which the focus adjustment is carried out constantly 
with respect to a moving object upon detection of a 
speed of the object. 

24. An AF camera system as claimed in claim 23, 
wherein said select means selects the continuous mode 
when three defocus data in memory means show the 
same defocus direction, the average mode when the 
defocus data in the present and previous detection cy 
cles show opposite defocus directions, and the standard 
mode when the defocus data obtained in the present and 
previous cycles have the same defocus direction and the 
defocus data obtained in the cycle before the previous 
cycle has a different defocus direction. 

25. An AF camera system for automatically control 
ling an objective lens for focusing an object comprising: 

a focus detection means for generating a defocus data 
DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens 
detected at a detection cycle; 
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a focus condition memory means for storing at least 
three defocus data DFa, DFb and DFc obtained 
respectively in a present detection cycle, a previ 
ous detection cycle and a cycle before the previous 
detection cycle; 

a lens drive control means for driving the objective 
lens based on one of three different focus adjust 
ment control modes including a standard mode in 
which the lens is driven in accordance with the 
defocus data obtained in the present cycle; 

an infocus detection means for detecting an infocus 
condition based on the defocus data obtained from 
the focus detection means; and 

select means for selecting one of the plurality of focus 
adjustment control modes, when the infocus detec 
tion means detects that three consecutive defocus 
data are all not in infocus condition, so as to oper 
ate the lens drive control means based on three 
defocus data DFa, DFb and DFc stored in focus 
condition memory means, and selects a standard 
focus adjustment control mode when the infocus 
detection means detects that, after the start of the 
focus detection operation, the first and second de 
tection cycles resulted not in infocus condition. 

26. An AF camera system for automatically control 
ling a photographing lens for focusing an object com 
prising: 

focus detecting means for detecting a focusing condi 
tion of said photographing lens with respect to said 

“object, and for producing a focusing signal based 
on the detected result; 

first driving means for driving said photographing 
lens based on the focusing signal; 

infocus condition detecting means for detecting, 
based on said focusing signal, an infocus condition 
of said photographing lens with respect to said 
object; 

movement detection means for detecting the move 
ment of said object by an input of said focusing 
signals repeatedly, and for producing a movement 
detected signal; and 

control means for controlling said movement detect 
ing means such that said movement detection 
means is activated after the detecting of the infocus 
condition by said infocus condition detection 
eas. 

27. An AF camera system as claimed in claim 26, 
further comprising second driving means for driving 
said photographing lens based on said movement de 
tected signal. 

28. An AF camera system for automatically control 
ling a photographing lens for focusing an object com 
prising: 

first focus detection means for detecting a focusing 
condition of said photographing lens with respect 
to said object, and for producing a focusing signal 
based on the detected result; 

infocus condition detection means for detecting, 
based on said focusing signal, an infocus condition 
of said photographing lens with respect to said 
object; 

object condition detecting means for detecting, after 
the detection of infocus condition by said infocus 
condition detection means, the condition of said 
object by the input of said focusing signals obtained 
at a plurality of times, and for producing an object 
condition signal; 
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26 
focus adjusting means for prohibiting, under a first 

mode, the lens movement regardless of the de 
tected focusing condition, and for adjusting the 
photographing lens, under a second mode, based 
on the detected focusing condition; and 

selecting means for selecting one of said first and 
second modes of said focus adjusting means. 

29. An AF camera system for automatically control 
ling a photographing lens for focusing an object con 
prising: 

focus detection means for detecting a focusing condi 
tion of said photographing lens with respect to said 
object, and for producing a focusing signal based 
on the detected result; 

first driving means for driving said photographing 
lens based on the focusing signal; 

movement detection means for detecting the move 
ment of said object by the input of said focusing 
signals repeatedly, and for producing a movement 
detected signal; 

second driving means for driving said photographing 
lens based on said movement detected signal; 

release means for effecting a shutter release; 
release lock control means for effecting, during the 

driving of said photographing lens by said second 
driving means, a focus lock and, at the same time, 
the shutter release by said release means, in re 
sponse to at least one of a plurality of conditions 
such that the object is out of focus at a rate greater 
than a predetermined degree as detected by said 
focus detection means and the focus detection 
means fails to detect the focusing condition. 

30. An AF camera system for automatically control 
ling a photographing lens for focusing an object com 
prising: 

focus detecting means for detecting a focusing condi 
tion of said photographing lens with respect to said 
object, and for producing a focusing signal based 
on the detected result; 

movement detection means for detecting the move 
ment of said object by an input of said focusing 
signals for a number of times; and 

number altering means for altering, in accordance 
with the camera operating condition, the number 
of times at which the focusing signals are to be 
inputted. 

31. An AF camera system as claimed in claim 30, 
further comprising: 

release signal generating means for generating a re 
lease signal; and 

shutter release means, operated in response to said 
release signal, for releasing a shutter, and thereafter 
starting a photographing operation, 

wherein said number altering means sets the number 
relative to the presence and absence of said release 
signal. 

32. An AF camera system for automatically control 
ling an objective lens for focusing an object comprising: 

a focus detection means for generating a defocus data 
DF carrying information of a defocus amount and 
a defocus direction based on a focus condition of an 
object to be focused through an objective lens 
detected in a detection cycle; 

an infocus detection means for detecting an infocus 
condition based on the defocus data; 

a lens drive means for driving the objective lens based 
on the defocus amount and defocus direction car 
ried in the defocus data DF when the infocus de 
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tection means did not detect the infocus condition; 
and 

a control means for controlling the focus adjustment 
such that a focus adjustment operation mode is 
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object to be focused through an objective lens 
detected in a detection cycle; 

an infocus detection means for detecting an infocus 
condition based on the defocus data; 

changed from a first mode to a second mode in a lens drive means for driving the objective lens based 
response to the detection of the infocus condition on the defocus amount and defocus direction car 
detected by the infocus detection means, wherein ried in the defocus data DF when the infocus de 
said control means comprises a selecting means for tion means did not detect the infocus condition; 
selecting a focus adjustment mode based on a plu- 10 al trol f ling the f di 
rality of focus detection results obtained by said al It is Ot E. e it. 2 Een 
focus detection means during stopping of the lens SC at a focus adjustment operation mode is 

changed from a first mode to a second mode in after obtaining an infocus condition, wherein said - 
selecting means selects, when a focus detection response to the detection of the infocus condition 
after an infocus conditi y has be btained sh detected by the infocus detection means, said con 
an unexpected iwi. it. f w 15 trol eaS comprising a selecting means for select 

defoc f ing a focus adjustment mode based on a plurality of 
E. y great defocus amount or a focus detec- focus detection results obtained by said focus de 
tion failure, a focus lock mode in which the lens is tection means after obtaining an infocus condition, 
locked once it has been shifted to an position to wherein said selecting means selects, when three or 
obtain an infocus condition. 20 more defocus data have alternately changing defo 

33. An AF camera system for automatically control- cus direction, or when the defocus amounts do not 
ling an objective lens for focusing an object comprising: change monotonously, an average mode in which 

a focus detection means for generating a defocus data the lens is driven in accordance with an average of 
DF carrying information of a defocus amount and a plurality of defocus amounts. 
a defocus direction based on a focus condition of an 25 : x x x 
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